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[Abstract] 
15 [Object] 

An object of the present invention relating to a 
recording/reproducing apparatus which records and reproduces 
onto and from a disk medium is to record or reproduce an 
information signal stably and continuously even with a disk 

20 medium having a large amount of eccentricity or disk wobbling 
while maximizing transfer speed, by detecting information about 
eccentricity and disk wobbling of the disk medium to detect the 
upper limit of the transfer speed before recording and 
reproducing. 

25 [Configuration] 

A recording/reproducing apparatus 1 detects, by an 
eccentricity detection means 132, information about 
eccentricity of a loaded disk medium before 

recording/reproducing. According to the detection results, a 
30 rotational speed control means 131 selects and changes the 
rotational speed of a disk motor 103 , thereby enabling recording 
or reproducing even with a disk medium having a large amount 
of eccentricity. 
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Claims] 

[Claim 1] A recording/reproducing apparatus comprising: 

a convergence section which converges a light beam for 

irradiating a rotating recording medium; 
5 a moving section which moves said convergence section in 

a direction crossing tracks on the recording medium; 

a tracking error detection means which outputs a signal 

in accordance with the position of the light beam with respect 

to a track on the recording medium; 
10 a tracking control means which controls the light beam 

to always scan along a track by driving said moving section based 

on the output signal of said tracking error detection means; 
an eccentricity detection means which detects 

eccentricity of the recording medium; and 
15 a rotation control means which changes the rotational 

speed of said recording medium according to the eccentricity 

information detected by said eccentricity detection means. 

[Claim 2] The recording/reproducing apparatus according to 

claim 1, wherein the eccentricity detection means detects the 
20 eccentricity information from a drive voltage value or a drive 

current value for the moving section. 

[Claim 3] The recording/reproducing apparatus according to 
claim 1 , wherein the eccentricity detection means counts a 
tracking error signal to detect the eccentricity information. 
25 [Claim 4] The recording/reproducing apparatus according to 
claim 1 , wherein the eccentricity detection means measures the 
amplitude of a tracking error signal to detect the eccentricity 
information . 

[Claim 5] A recording/reproducing apparatus comprising: 
30 a convergence section which converges a light beam for 

irradiating a rotating recording medium; 

a moving section which moves said convergence section in 
a direction crossing tracks on the recording medium; 

a tracking error detection means which outputs a signal 
35 in accordance with the position of the light beam with respect 
to a track on the recording medium; 
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a tracking control means which controls the light beam 
to always scan along a track by driving said moving section based 
on the output signal of said tracking error detection means ; 
an eccentricity detection means which detects 
5 eccentricity of the recording medium; 

a rotation control means which changes the rotational 
speed of said recording medium according to the eccentricity 
information detected by said eccentricity detection means; and 
an eccentricity correction means which makes the light 
10 beam follow the motion of a track due to the eccentricity by 
applying the eccentricity information detected by said 
eccentricity detection means to the tracking control means 
according to the rotational speed of the recording medium 
changed by said rotation control means. 
15 [Claim 6] A recording/reproducing apparatus comprising: 

a convergence section which converges a light beam for 
irradiating a rotating recording medium; 

a moving section which moves said convergence section in 
a direction crossing tracks on the recording medium; 
20 a tracking error detection means which outputs a signal 

in accordance with the position of the light beam position with 
respect to a track on the recording medium; 

a tracking control means which controls the light beam 
to always scan along a track by driving said moving section based 
25 on the output signal of said tracking error detection means; 

an abnormality detection means which detects abnormality 
of the tracking control means from said tracking error detection 
means ; and 

a rotation control means which changes the rotational 
30 speed of said recording medium, and 

wherein the rotation control means controls the 
rotational speed of the recording medium to be close to a maximum 
rotational speed such that said abnormality detection means 
detects no abnormality at a specific reproducing position. 
35 [Claim 7] A recording/reproducing apparatus comprising: 

a convergence section which converges a light beam for 
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irradiating a rotating recording medium; 

a moving section which moves said convergence section in 
a direction substantially perpendicular to the recording 
medium; 

5 a focus error detection means which outputs a signal in 

accordance with a state of convergence of the light beam on the 
recording medium; 

a focus control means which controls the light beam to 
be always in a predetermined state of convergence by driving 

10 said moving section based on the output signal of said focus 
error detection means ; 

a disk wobbling detection means which detects disk 
wobbling of the recording medium; and 

a rotation control means which changes the rotational 

15 speed of said recording medium according to the disk wobbling 
information detected by said disk wobbling detection means. 
[Claim 8] The recording/reproducing apparatus according to 
claim 7, wherein the disk wobbling detection means detects the 
disk wobbling information from a drive voltage value or a drive 

20 current value for the moving section. 

[Claim 9] The recording/reproducing apparatus according to 
claim 7, wherein the disk wobbling detection means measures the 
amplitude of a focus error signal to detect the disk wobbling 
information. 

25 [Claim 10] A recording/reproducing apparatus comprising: 

a convergence section which converges a light beam for 
irradiating a rotating recording medium; 

a moving section which moves said convergence section in 
a direction substantially perpendicular to the recording 
30 medium; 

a focus error detection means which outputs a signal in 
accordance with a state of convergence of the light beam on the 
recording medium; 

a focus control means which controls the light beam to 
35 be always in a predetermined state of convergence by driving 
said moving section based on the output signal of said focus 
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error detection means ; 

a disk wobbling detection means which detects disk 
wobbling of the recording medium; 

a rotation control means which changes the rotational 
5 speed of said recording medium according to the disk wobbling 
information detected by said disk wobbling detection means ; and 

a disk wobbling correction means which makes the light 
beam follow the motion of disk wobbling by applying the disk 
wobbling information detected by said disk wobbling detection 
10 means to the focus control means according to the rotational 
speed of the recording medium changed by said rotation control 
means . 

[Claim 11] A recording/reproducing apparatus comprising: 

a convergence section which converges a light beam for 
15 irradiating a rotating recording medium; 

a moving section which moves said convergence section in 
a direction substantially perpendicular to the recording 
medium; 

a focus error detection means which outputs a signal in 
20 accordance with a state of convergence of the light beam on the 
recording medium ; 

a focus control means which controls the light beam to 
be always in a predetermined state of convergence by driving 
said moving section based on the output signal of said focus 
25 error detection means; 

an abnormality detection means which detects abnormality 
of the focus control means from said focus error detection 
means ; and 

a rotation control means which changes the rotational 
30 speed of said recording medium, and 

wherein the rotation control means controls the 
rotational speed of the recording medium to be close to a maximum 
rotational speed such that said abnormality detection means 
detects no abnormality at a specific reproducing position. 

35 

[Detailed Description of the Invention] 
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[0001] 

[Industrial Applicability] 

The present invention relates to a recording/reproducing 
apparatus which performs both or one of recording information 
5 and reproducing recorded information onto and from a 
disk-shaped record medium. 
[0002] 
[Prior Art] 

A conventional recording/reproducing apparatus will be 
10 described below with reference to FIG. 18. 
[0003] 

When recording or reproducing onto or from a disk, first 
the disk is loaded, and an operator operates to instruct to 
record or reproduce. By this, data is written or read through 
15 an optical head onto or from the disk. A detailed description 
of this operation is as follows. 
[0004] 

In FIG. 18, a light beam emitted from a light source 104 
such as a semiconductor laser is caused by a coupling lens 105 

20 to become parallel ray light. The light beam reflected by a 
disk 101 passes through a polarization-sensitive beam splitter 
106, is condensed by a collimator lens 107, and is divided into 
two by a half mirror 108. The divided light beams are made 
incident respectively on half-split photo-detectors 109, 110, 

25 which convert the incident light beams electrically. The 

outputs are input via pre-amplif iers 111, 112 , 113, 114 into 
differential amplifiers 115, 116. It is known that the output 
. (TE) of the differential amplifier 115 is a tracking error 
signal representing the positional relationship between the 

30 light beam converged on the optical disk 101 and the track, and 
that the output (FE) of the differential amplifier 116 is a focus 
error signal representing the state of convergence of the light 
beam on the optical disk 101. The focus error signal is input 
into an analog-digital converter (hereinafter, called an AD 

35 converter) 120 via an attenuator 118 for attenuating the signal 
to an appropriate level. The AD converter 120 converts the 
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input analog signal into, for example, an 8-bit digital value, 
and outputs it. The signal output from the AD converter 120 
is adjusted in gain and phase at each frequency by a digital 
filter 121 constituted by computation software, and then 
5 outputted to a focus drive circuit 125 via a DA converter 123. 
Note that the digital filter 121 plays a role of a phase 
compensation filter for compensating for phase in the focus 
control system. The focus drive circuit 125 amplifies an 
electric current and drives a focus control element 129. The 

10 focus control element 12 9 moves an objective lens 102 back and 
forth with respect to the surface of the optical disk 101 to 
control the focus so that the light beam irradiating the optical 
disk 101 rotated by a disk motor 103 is always in a predetermined 
state of convergence. 

15 [0005] 

The tracking error signal output from the differential 
amplifier 115 is input into an AD converter 119 via an attenuator 
117 for attenuating the signal to an appropriate level. The 
AD converter 119 converts the input analog signal into, for 

20 example, an 8-bit digital value and outputs it. The signal 
output from the AD converter 119 is adjusted in gain and phase 
by a digital filter 122 constituted by computation software, 
and then outputted to a tracking drive circuit 126 via a DA 
converter 124. Note that the digital filter 122 is a phase 

25 compensation filter for compensating for phase in tracking. 
The tracking drive circuit 126 amplifies an electric current 
and drives a tracking control element 130 . The tracking control 
element 130 moves the objective lens 102 parallel to the surface 
of the optical disk 101 to control tracking so that the light 

30 beam irradiating the optical disk 101 rotated by the disk motor 
103 always stays on a given track groove. 
[0006] 

In the conventional recording/reproducing apparatus, as 
described above, disk wobbling correction and eccentricity 
35 correction are performed as needed, while recording or 
reproducing, but information about disk wobbling and 
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eccentricity is not detected prior to recording or reproducing 
onto or from the disk, and the disk is rotated at a predetermined 
constant rotational speed. 
[0007] 

5 [Problem to be Solved by the Invention] 

However, the abovementioned conventional 
recording/reproducing apparatus has a problem that it cannot 
perform both or one of recording and reproducing with disks 
having a large amount of eccentricity or disk wobbling. 
10 [0008] 

The recording/reproducing apparatus of the present 
invention is for solving the above problem, and its object is 
to enable performing stably both or one of recording and 
reproducing even with disks having a large amount of 
15 eccentricity or disk wobbling. 
[0009] 

[Means for Solving the Problem] 

In order to achieve the above object, according to a first 
configuration, the present invention comprises a convergence 

2 0 section which converges a light beam for irradiating a rotating 
recording medium; a moving section which moves the convergence 
section in a direction crossing tracks on the recording medium; 
a tracking error detection means which outputs a signal in 
accordance with the position of the light beam position with 

25 respect to a track on the recording medium; a tracking control 
means which controls the light beam to always scan along a track 
by driving the moving section based on the output signal of the 
tracking error detection means ; an eccentricity detection means 
which detects eccentricity of the recording medium; and a 

30 rotation control means which changes the rotational speed of 
the recording medium according to the eccentricity information 
detected by the eccentricity detection means. 
[0010] 

Moreover, according to a second configuration, the 
35 eccentricity detection means of the first configuration detects 
the eccentricity information from a drive voltage value or a 
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drive current value for the moving section. 
[0011] 

Furthermore, according to a third configuration, the 
eccentricity detection means of the first configuration detects 
5 the eccentricity information by counting a tracking error 
signal. 
[0012] 

According to a fourth configuration, the eccentricity 
detection means of the first configuration detects the 
10 eccentricity information from the amplitude of a tracking error 
signal . 
[0013] 

According to a fifth configuration, in addition to the 
first configuration, an eccentricity correction means is 

15 provided which makes the light beam follow the motion of a track 
due to the eccentricity by applying the eccentricity 
information detected by the eccentricity detection means to the 
tracking control means according to the rotational speed of the 
recording medium changed by the rotation control means . 

20 [0014] 

According to a sixth configuration, there are provided 
a convergence section which converges a light beam for 
irradiating a rotating recording medium; a moving section which 
moves, the convergence section in a direction substantially 

25 perpendicular to the recording medium; a focus error detection 
means which outputs a signal in accordance with a state of 
convergence of the light beam on the recording medium; a focus 
control means which controls the light beam to be always in a 
predetermined state of convergence by driving the moving 

30 section based on the output signal of the focus error detection 
means; a disk wobbling detection means which detects disk 
wobbling of the recording medium; and a rotation control means 
which changes the rotational speed of the recording medium 
according to the disk wobbling information detected by the disk 

35 wobbling detection means. 
[0015] 
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Moreover, according to a seventh configuration, the disk 
wobbling detection means of the sixth configuration detects the 
disk wobbling information from a drive voltage value or a drive 
current value for the moving section. 
5 [0016] 

According to an eighth configuration, the disk wobbling 
detection means of the sixth configuration detects the disk 
wobbling information from the amplitude of a focus error signal . 
[0017] 

10 Moreover, according to a ninth configuration , in addition 

to the sixth configuration, a disk wobbling correction means 
is provided which makes the light beam follow the motion of a 
track due to disk wobbling by applying the disk wobbling 
information detected by the disk wobbling detection means to 

15 the tracking control means according to the rotational speed 
of the recording medium changed by the rotation control means. 
[0018] 
[Functions] 

According to the first configuration of the above 
20 configurations, when recording or reproducing onto or from a 
disk with an apparatus that performs both or one of recording 
and reproducing, first the disk is loaded into the 
recording/reproducing apparatus, and an operator operates to 
start recording or reproducing, and information about wobbling 
25 of tracks in the disk radial direction accompanying the rotation 
of the disk is detected by the eccentricity detection means 
before recording and reproducing. According to the results, 
the rotational speed control means selects the rotational speed 
within a range causing no abnormality during recording or 
30 reproducing, and changes the rotational speed of a disk motor, 
thereby enabling recording or reproducing an information signal 
stably and continuously even with a disk having a large amount 
of eccentricity. 
[0019] 

35 According to the second configuration, the eccentricity 

detection means of the first configuration detects the 
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eccentricity information from a drive voltage value or a drive 
current value for the moving section, thereby producing the same 
effect . 
[0020] 

5 According to the third configuration, with focusing servo 

activated, the eccentricity detection means of the first 
configuration detects the eccentricity information by counting 
a tracking error signal, thereby producing the same effect. 
[0021] 

10 According to the fourth configuration, with focusing 

servo activated, the eccentricity detection means of the first 
configuration detects the eccentricity information from the 
amplitude of a tracking error signal , thereby producing the same 
effect . 

15 [0022] 

According to the fifth configuration, in addition to the 
first configuration, the eccentricity correction means is 
provided which corrects tracking servo according to the results 
obtained by the eccentricity detection means before recording 
20 or reproducing, thereby enabling even more stable recording or 
reproducing. 
[0023] 

According to the sixth configuration, when recording or 
reproducing onto or from a disk with an apparatus that performs 

25 both or one of recording and reproducing, first the disk is 
loaded into the recording/reproducing apparatus, and an 
operator operates to start recording or reproducing, and 
information about disk wobbling accompanying the rotation of 
the disk is detected by the disk wobbling detection means before 

30 recording and reproducing. According to the results, the 

rotational speed control means selects the rotational speed for 
recording or reproducing and changes the rotational speed of 
a disk motor, thereby enabling recording or reproducing an 
information signal stably and continuously even with a disk 

3 5 having a large amount of disk wobbling. 
[0024] 
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According to the seventh configuration, the disk wobbling 
detection means of the sixth configuration detects the disk 
wobbling information from a drive voltage value or a drive 
current value for the moving section, thereby producing the same 
5 effect. 
[0025] 

According to the eighth configuration, with focusing 
servo activated, the disk wobbling detection means of the 
seventh configuration detects the disk wobbling information 
10 from the amplitude of a focus error signal, thereby producing 
the same effect. 
[0026] 

According to the ninth configuration, in addition to the 
seventh configuration, the disk wobbling correction means is 
15 provided which corrects focus servo according to the results 
obtained by the disk wobbling detection means before recording 
or reproducing, thereby enabling even more stable recording or 
reproducing. 
[0027] 

20 As described above, even with disks having an excessive 

degree of distortion such as eccentricity or disk wobbling, 
stable recording/reproducing is realized by reducing the 
rotational speed of the disk so that the acceleration required 
to compensate for the distortion falls within a range of 

25 acceleration that the tracking and focus drive elements for 
driving the objective lens can generate. 
[0028] 

[Embodiments ] 

Embodiments of a recording/reproducing apparatus of the 
30 present invention will be described with reference to the 
drawings . 
[0029] 

FIG. 1 is a block diagram showing the configuration of 
recording/reproducing apparatus 1 according to a first 
35 embodiment of the present invention. In FIG. 1, like parts as 
in FIG. 18 are denoted by the same reference numerals, with a 
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detailed description thereof omitted. The numeral 132 of FIG. 
1 denotes an eccentricity detection means, which controls a 
rotational speed control means 131 to change the rotational 
speed of a disk motor 103 . As the configuration for controlling 
5 in speed the disk motor 103 to rotate at a specified rotational 
speed, a speed-control configuration is necessary where, after 
processing such as comparing in phase a rotation signal 
proportional to the rotational speed with a reference frequency, 
the signal is applied to the disk motor 103, but is not shown 

10 because of having no direct connection with the present 

embodiment. Instead, the rotational speed control means 131 
is shown which changes the specified value for the rotational 
speed by, for example, changing the reference for rotation at 
a specified rotational speed. The numerals 127, 128 denote 

15 switches, which are for switching respectively focus servo and 
tracking servo between ON and OFF. 
[0030] 

Next, the procedure of changing the rotational speed in 
the configuration of FIG. 1 will be described with reference 

20 to the flow chart of FIG. 2 . When recording or reproducing onto 
or from a disk, first the disk is loaded into the 
recording/reproducing apparatus 1, and an operator operates to 
instruct to record or reproduce (S101) . By this, the disk motor 
103 rotates (S102) , the semiconductor laser 104 emits light 

25 (S103) , the focusing is switched on by the switch 127 (S104) , 
and the tracking is switched on by the switch 128 (S105) . Then, 
predetermined tracks are searched for (S106) , and the 
eccentricity detection means 132 detects information about 
eccentricity by scanning along all the tracks from the innermost 

30 circumference of the disk to the outermost circumference or from 
the outermost circumference to the innermost circumference 
(S107) . The rotational speed control means 131 takes the 
average of the results , and selects' the maximum rotational speed 
at which the recording, when recording, or the reproducing, when 

35 reproducing, is possible (S108) . After the disk motor 103 

rotates at the selected rotational speed (S109) , recording or 
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reproducing is performed (S110) . 
[0031] 

Note that, while information about eccentricity may be 
detected over the entire disk surface, the time for detecting 
5 can be shortened by configuring such that, having designated 
tracks to detect the information from, the average for the 
designated tracks is taken. 
[0032] 

Here, the embodiment has been presented where the average 
10 is taken, but in a case where it is required that an abnormal 
action such as deviation from the track does not occur even at 
a single point as in recording information, a maximum value is 
desirably detected to select the rotational speed . In this case , 
the rotational speed is selected in the following manner: the 
15 required acceleration of the tracking drive element is 

calculated from the signal of the eccentricity detection means 
to select such a rotational speed that the output of the 
eccentricity detection means falls within a range of 
acceleration performance defined as design values. In order 
20 to accurately perform this operation, the rotational speed in 
detecting eccentricity is preferably made as low as possible 
so as to be able to accurately measure the amount of 
eccentricity. 
[0033] 

25 The detection operation by the section for detecting 

information about eccentricity will be described in more detail 
with reference to FIG. 3. FIG. 3 is a block diagram of 
recording/reproducing apparatus 2 according to a second 
embodiment of the present invention. The eccentricity 

30 detection means 132 obtains information about eccentricity from 
the drive voltage or the drive current for the tracking control 
element 130. A signal similar to the signal input into the 
tracking control element can be detected from the drive voltage 
value for a transfer motor (not shown) for moving the entire 

35 optical head including the semiconductor laser 104 and the 
objective lens 102 in a direction crossing tracks, and is almost 
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the same in their effect except a slight difference in frequency 
band . 
[0034] 

FIG. 4 is a block diagram showing in more detail the 
5 configuration of the eccentricity detection means of the 
present embodiment. The contents of the eccentricity 
detection means are, for example, as follows. When scanning 
a disk with the tracking servo activated, the tracking drive 
circuit 126 applies a voltage to the tracking control element 

10 130 so as for the tracking control element 130 to move according 
to the amount of eccentricity. This voltage is detected by a 
drive voltage. detection means 1. The waveform of the detected 
voltage is shaped via a filter 2, and when the waveform-shaped 
voltage is greater than a predetermined voltage , the rotational 

15 speed control means 131 changes the rotational speed of the disk 
motor 103 to an optimum value to enable the tracking servo. In 
this figure, only the detection part is shown, and the part for 
comparison, determination, and the issuing of instructions to 
the rotational speed control means is not shown. 

20 [0035] 

The detection operation by a section for detecting 
information about eccentricity will be described in detail with 
reference to FIG. 5. This figure shows an example of the 
configuration where, with only the focus servo activated, the 

25 eccentricity detection means 132 detects information about 
eccentricity by counting a tracking error signal, and is a block 
diagram of recording/reproducing apparatus 3 according to a 
third embodiment of the present invention. In FIG. 5, like 
parts as in FIG. 1 are denoted by the same reference numerals, 

30 with a detailed description thereof omitted. FIG. 6 is a block 
diagram showing in more detail the configuration of the 
eccentricity detection means 132 of the third embodiment. The 
contents of the eccentricity detection means 132 are, for 
example, as follows. When received from the differential 

35 amplifier 115, the tracking error signal is waveform-shaped via 
a filter 13 , and binarized by a comparator 14 . The binary values 
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are counted by an error signal counting means 15. When the 
number of errors counted is greater than a predetermined value, 
the rotational speed control means 131 changes the rotational 
speed of the disk motor to an optimum value, usually a reduced 
5 value, so as to enable the tracking servo to operate. 
[0036] 

The detection operation by a second section for detecting 
information about eccentricity will be described in more detail 
with reference to FIG. 5 as above. With only the focus servo 

10 activated, the eccentricity detection means 132 detects 
information about eccentricity from the amplitude of the 
tracking error signal, so that the same effect can be obtained. 
FIG. 5 is a block diagram of recording/reproducing apparatus 
3 according to a fourth embodiment of the present invention. 

15 In FIG. 5, like parts as in FIG. 1 are denoted by the same 

reference numerals , with a detailed description thereof omitted. 
The configurations of the third and fourth embodiments are the 
same in part up to the detection, but while the third embodiment 
shows an example of detecting in a state where tracking servo 

20 is inactive, that is, in a state where the switch 128 is open, 
the fourth embodiment shows an example of detecting in a state 
where the switch 128 is closed. FIG. 7 is a block diagram 
showing in more detail the configuration of the eccentricity 
detection means 132 of the fourth embodiment. The contents of 

25 the eccentricity detection means 132 are, for example, as 

follows. When the tracking error signal is received from the 
differential amplifier 115, its high frequency component is cut 
off via a low-pass filter (LPF) 11, and the amplitude of the 
high frequency component is detected by an error signal 

30 amplitude detection means 12. When the amplitude of the 

detected error signal is greater than a predetermined level, 
the rotational speed control means 131 changes the rotational 
speed of the disk motor to an optimum value so as to enable the 
tracking servo to operate. 

35 [0037] 

FIG. 8 is a block diagram of recording/reproducing 
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apparatus 4 according to a fifth embodiment of the present 
invention. In FIG. 8, like parts as in FIG. 1 are denoted by 
the same reference numerals, with a detailed description 
thereof omitted. In FIG. 8, the numeral 133 denotes an 
5 eccentricity correction means for correcting the eccentricity 
prior to recording and reproducing. 
[0038] 

Next, the procedure of changing the rotational speed in 
the configuration of FIG. 8 will be described with reference 

10 to the flow chart of FIG. 9 . When recording or reproducing onto 
or from a disk, first the disk is loaded into the 
recording/reproducing apparatus, and an operator operates to 
instruct to record or reproduce (S201) . By this, the disk motor 
103 rotates (S202), the semiconductor laser 104 emits light 

15 (S203) , the focusing is switched on by the switch 127 (S204) , 
and the tracking is switched on by the switch 128 (S205) . Then, 
predetermined tracks are searched for (S206) , and the 
eccentricity detection means 132 detects information about 
eccentricity by scanning along all the tracks from the innermost 

20 circumference of the disk to the outermost circumference or from 
the outermost circumference to the innermost circumference 
(S207) . After that, it is determined whether the rotational 
speed is already selected (S208) . If not selected, the 
rotational speed control means 131 selects, according to the 

25 detection results in step S207, the maximum rotational speed 
at which the recording, when recording, or the reproducing, when 
reproducing, is possible (S209) . Then, the disk motor 103 
rotates at the selected rotational speed (S210) , the processes 
of steps S206, S207 are again executed. In step S208, it is again 

30 determined whether the rotational speed is already selected. 
If already selected, the eccentricity correction means 132 
applies correction in accordance with the detection results in 
step S207 to the tracking servo, with a signal corresponding 
to the eccentricity stored in memory (S211) , and recording or 

35 reproducing is performed (S212) . 
[0039] 
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Note that the time for detecting can be shortened by 
configuring such that, having designated tracks to detect 
information about eccentricity from, the average or the maximum 
value for the designated tracks is taken, instead of detecting 
it over the entire disk surface. 
[0040] 

FIG. 10 is a block diagram showing the configuration of 
recording/reproducing apparatus 5 according to a sixth 
embodiment of the present invention. In FIG. 10, like parts 
as in FIG. 1 are denoted by the same reference numerals, with 
a detailed description thereof omitted. In FIG. 10, the numeral 
134 denotes a disk wobbling detection means, which controls the 
rotational speed control means 131 to change the rotational 
speed of the disk motor 103. 
[0041] 

Next, the procedure of changing the rotational speed in 
the configuration of FIG. 10 will be described with reference 
to the flow chart of FIG. 11. When recording or reproducing 
onto or from a disk, first the disk is loaded into the 
recording/reproducing apparatus, and an operator operates to 
instruct to record or reproduce (S301) . By this , the disk motor 
103 rotates (S302) , the semiconductor laser 104 emits light 
(S303) , the focusing is switched on by the switch 127 (S304) , 
and the tracking is switched on by the switch 128 (S305) . Then, 
predetermined tracks are searched for (S306) , and the disk 
wobbling detection means 134 detects information about disk 
wobbling by scanning along all the tracks from the innermost 
circumference of the disk to the outermost circumference or from 
the outermost circumference to the innermost circumference 
(S307) . The rotational speed control means 131 selects, 
according to the detection results, the maximum rotational 
speed at which the recording, when recording, or the reproducing , 
when reproducing, is possible (S308) . After the disk motor 103 
rotates at the selected rotational speed (S309) , recording or 
reproducing is performed (S310) . 
[0042] 
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Note that the time for detecting can be shortened by 
configuring such that, having designated tracks to detect 
information about disk wobbling from, the average or the maximum 
value for the designated tracks is taken, instead of detecting 
5 it over the entire disk surface. 
[0043] 

The operation of detecting information about disk 
wobbling will be described in more detail with reference to FIG . 
12. 
10 [0044] 

FIG. 12 shows an example of the configuration where the 
disk wobbling detection means 134 detects information about 
disk wobbling from a drive voltage or a drive current for the 
focus control element, and is a block diagram of 
15 recording/reproducing apparatus 6 according to the present 
invention . 
[0045] 

FIG. 13 is a block diagram showing in more detail the 
configuration of the disk wobbling detection means 134 of the 

20 present embodiment. The contents of the disk wobbling 

detection means 134 are , for example , as follows . When scanning 
a disk with the focus servo activated, the focus drive circuit 
125 applies a voltage to the focus control element 129 so as 
for the focus control element 129 to move according to the amount 

25 of disk wobbling. This voltage is detected by a drive 
voltage/current detection means 3. The waveform of the 
detected voltage/current is shaped via a filter 4, and when the 
waveform-shaped voltage/current is greater than a 
' predetermined voltage/current, the rotational speed control 

30 means 131 changes the rotational speed of the disk motor 103 
to an optimum value to enable the focus servo to operate. 
[0046] 

The operation of detecting information about disk 
wobbling will be described in more detail with reference to FIG . 
35 14. 

[0047] 
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With only the focus servo activated, the disk wobbling 
detection means 134 detects information about disk wobbling 
from the amplitude of the focus error signal, so that the same 
effect can be obtained. FIG. 14 is a block diagram of 
5 recording/reproducing apparatus 7 of the present invention. 
FIG. 15 is a block diagram showing in more detail the 
configuration of the disk wobbling detection means 134 of the 
present embodiment. The contents of the disk wobbling 
detection means 134 are, for example, as follows. When the 

10 focus error signal is received from the differential amplifier 
116, its high frequency component is cut off via a low-pass 
filter (LPF) 5, and the amplitude of the high frequency 
component is detected by an error signal amplitude detection 
means 6. When the amplitude of the detected error signal is 

15 greater than a predetermined level, the rotational speed 

control means 131 changes the rotational speed of the disk motor 
103 to a reduced value so as to enable the focus servo to operate. 
[0048] 

FIG. 16 is a block diagram of recording/reproducing 
20 apparatus 8 according to a ninth embodiment of the present 
invention. In FIG. 16, like parts as in FIG. 10 are denoted 
by the same reference numerals, with a detailed description 
thereof omitted. In FIG. 16, the numeral 135 denotes a disk 
wobbling correction means for correcting the disk wobbling 
25 prior to recording and reproducing. 
[0049] 

Next, the procedure of changing the rotational speed in 
the configuration of FIG. 16 will be described with reference 
to the flow chart of FIG. 17. When recording or reproducing 

30 onto or from a disk, first the disk is loaded into the 

recording/reproducing apparatus, and an operator operates to 
instruct to record or reproduce (S401) . By this, the disk motor 
103 rotates (S4.02) , the semiconductor laser 104 emits , light 
(S403) , the focusing is switched on by the switch 127 (S404) , 

35 and the tracking is switched on by the switch 128 (S405) . Then, 
predetermined tracks are searched for (S406) , and the disk 
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wobbling detection means 134 detects information about disk 
wobbling by scanning along all the tracks from the innermost 
circumference of the disk to the outermost circumference or from 
the outermost circumference to the innermost circumference 
5 (S407) . After that, it is determined whether the rotational 
speed is already selected (S408) . If not selected, the 
rotational speed control means 131 selects, according to the 
detection results in step S407, the maximum rotational speed 
at which the recording, when recording, or the reproducing, when 

10 ' reproducing, is possible (S409) . Then, the disk motor 103 
rotates at the selected rotational speed (S410) , and the 
processes of steps S406, S407 are again executed. In step S408, 
it is again determined whether the rotational speed of the disk 
motor 103 is already selected. If already selected, the disk 

15 wobbling correction means 135 applies correction in accordance 
with the detection results in step S407 to the focus servo (S411) , 
and recording or reproducing is performed (S412) . 
[0050] 

Note that the time for detecting can be shortened by 
20 configuring such that, having designated tracks to detect 
information about disk wobbling and eccentricity from, the 
average or the maximum value for the designated tracks is taken, 
instead of detecting it over the entire disk surface. 
[0051] 

25 Note that, while in the above embodiments the 

recording/reproducing apparatuses have been described, the 
present invention can also be applied to a reproduction-only 
apparatus such as CD or LD . Moreover, the configurations where 
eccentricity and disk wobbling are detected at the inputs or 

30 outputs of the tracking and focus drive circuits have been 
described, but the present invention is not limited to those. 
Embodiments within the scope of the present invention include 
the case where detection, waveform shaping, determination, and 
the output of instructions are digitally performed using the 

35 outputs of the AD converters 119, 129, and also the case where 
the entire circuit of each servo is analog. 
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[0052] 

Although, in each of the embodiments, comparison and 
analysis is performed on detected eccentricity information and 
disk wobbling information to change the rotational speed and 
5 then the rotational speed is determined such that acceleration 
generated responding to eccentricity and disk wobbling is not 
excessive, the analysis may be omitted, and, when an abnormality 
such as servo malfunction occurs in the focus and tracking servo 
at a desired rotational speed while changing the rotational 

10 speed at a reproducing position such as the disk outermost 
circumference where conditions are severest with the focus and 
tracking servos activated, the rotational speed may be reduced 
and set to such a rotational speed as to realize a stable state 
in both servos, in order to perform recording/reproducing 

15 operation. In this case, the configuration can be very 

simplified while realizing almost the same effect, because of 
only requiring that a comparator detect whether the signal level 
at the output of the differential amplifier 115 or 116 or part 
corresponding thereto is abnormally large or discontinuous or 

20 the like. 
[0053] 

Moreover, with a configuration where the rotational speed 
is changeable continuously, the rotational speed may be changed 
by small steps, or by relatively large steps of, e.g., -10 % 
25 of a specified rotational speed, or changed by a large quantity, 
for example, to one half, one third, or the like of the rotational 
speed . 
[0054] 

[Effects of the Invention] 

30 As described above, according to the 

recording/reproducing apparatus of the present invention, the 
upper limit of the rotational speed at which the focus and 
tracking control systems stably operate is determined before 
recording/reproducing onto and from a disk, before 

35 recording/reproducing operation is performed. Accordingly, 
it is possible to realized an upper limit of the transfer speed 
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which is determined by the rotational speed and which determines 
performance in sending and receiving information to and from 
the higher-level control apparatus. The transfer speed during 
recording or reproduction, which is affected by the condition 
5 of the disk, can be maximized for the particular combination 
of the disk actually used and the recording/reproducing 
apparatus. Therefore, the present invention can provide an 
apparatus which records or reproduces an information signal at 
high speed, stably, and continuously. 

10 

[Brief Description of the Drawings] 

[FIG. 1] is a block diagram showing the configuration of a 
recording/reproducing apparatus for explaining a first 
embodiment of the present invention; 
15 [FIG . 2 ] is a flow chart for the recording/reproducing apparatus 
of the embodiment; 

[FIG. 3] is a block diagram showing the configuration of a 
recording/reproducing apparatus for explaining a second 
embodiment of the present invention; 

20 [FIG. 4] is a block diagram showing the configuration of an 
eccentricity detection means of the embodiment; 
[FIG. 5] is a block diagram showing the configuration of a 
recording/reproducing apparatus for explaining a third and 
fourth embodiments of the present invention; 

25 [FIG. 6] is a block diagram showing the configuration of an 
eccentricity detection means in the third embodiment; 
[FIG. 7] is a block diagram showing the configuration of an 
eccentricity detection means in the fourth embodiment; 
[FIG. 8] is a block diagram showing the configuration of a 

30 recording/reproducing apparatus for explaining a fifth 
embodiment of the present invention; 

[FIG. 9] is a flow chart for the recording/reproducing apparatus 
of the embodiment; 

[FIG. 10] is a block diagram showing the configuration of a 
35 recording/reproducing apparatus for explaining a sixth 
embodiment of the present invention; 



23 



Translation/ H08-55422 



[FIG. 11] is a flow chart for the recording/reproducing 
apparatus of the embodiment; 

[FIG. 12] is a block diagram showing the configuration of a 
recording/reproducing apparatus for explaining a seventh 
5 embodiment of the present invention; 

[FIG. 13] is a block diagram showing the configuration of a disk 
wobbling detection means of the embodiment; 

[FIG. 14] is a block diagram showing the configuration of a 
recording/reproducing apparatus for explaining an eighth 
10 embodiment of the present invention; 

[FIG. 15] is a block diagram showing the configuration of a disk 
wobbling detection means of the embodiment; 

[FIG. 16] is a block diagram showing the configuration of a 
recording/reproducing apparatus for explaining a ninth 
15 embodiment of the present invention; 

[FIG. 17] is a flow chart for the recording/reproducing 
apparatus of the embodiment; and 

[FIG. 18] is a block diagram showing the configuration of a 
conventional recording/reproducing apparatus. 
20 [Description of reference numerals] 
1 : drive voltage detection means 
2: filter 

3: drive voltage/current detection means 
4 : filter ■ 
25 5: low-pass filter 

6: error signal amplitude detection means 
11: low-pass filter 

12: error signal amplitude detection means 
13: filter 
30 14: comparator 

15: error signal counting means 
101: disk 

102: objective lens 
103 : disk motor 
35 104: semiconductor laser 
105: coupling lens 
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106: polarization-sensitive beam splitter 

107: collimator lens 

108: half mirror 

109 : photo-detector 

110 : photo-detector 

111 : pre-amplif ier 

112: pre-amplif ier 

113 : pre-amplif ier 

114 : pre-amplif ier 

115: differential amplifier 

116: differential amplifier 

117: attenuator 

118: attenuator 

119: AD converter 

120: AD converter 

121: phase compensation filter 

122: phase compensation filter 

123: DA converter 

124: DA converter 

125: focus drive circuit 

126: tracking drive circuit 

127: switch 

128: switch 

129: focus control element 
130: tracking control element 
131: rotational speed control means 
132: eccentricity detection means 
133: eccentricity correction means 
134: disk wobbling detection means 
135: disk wobbling correction means 
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